Scope of the Problem of Obesity {#Sec1}
===============================

Over the past three decades, obesity has risen dramatically, resulting in two-thirds of adults in the United States being obese. The state of morbid obesity is increasing even faster than overall obesity rates. This is especially true in children (Pietrobelli and Heymsfield [@CR28]). Between 1976 and 1980, the overweight rate for children between 6 and 17 years old was 5.7%. Twenty-five years later, that rate has tripled: between 2005 and 2006 the obesity rate was 17.2% for boys and 15.9% for girls (Center for Disease Control and Prevention [@CR12]). In fact, in some states the prevalence of obesity in childhood has increased to 31.8% for boys and 30.8% for girls (Hedley et al. [@CR16]).

While the consequences of obesity may not be readily apparent until adulthood, obesity and its complications actually begin in childhood. The scientific evidence has existed for a long time, demonstrating that dyslipidemia such as high cholesterol leads to atherosclerosis, a deposition of fatty streaks in the arteries, and that this begins in childhood and contributes considerably to later adult cardiovascular disease (McGill [@CR22]; McGill et al. [@CR23]). Moreover, rapid infant weight gain often leads to excessive weight gain by age four and is linked to adult obesity and the most commonly thought of health consequences such as heart disease, high blood pressure, and diabetes (Dennison et al. [@CR13]; Leunissen et al. [@CR20]). In fact, without aggressive intervention, the Centers for Disease Control and Prevention estimates that one in three children will go onto have diabetes (Olshansky et al. [@CR27]). But obesity also confers increased risk for many other medical problems, including uterine cancer, cervical cancer and breast cancer in women, and premature testosterone decline, liver cancer and pancreatic cancer in men (Brown et al. [@CR8]). Moreover, these predictions are not unique to the United States, they are consistent with patterns of rising obesity seen in developing countries that have adopted "Western" lifestyles with lower levels of physical activity and increased consumption of processed, nutrient-poor food (Hossain et al. [@CR101]). For example, the World Health Organization predicts that by 2030, India will be home to 80 million diabetics (Wild et al. [@CR32]).

Despite awareness of the current trends, the epidemic continues. A 2009 report from the Robert Wood Johnson Foundation (RWJF) found that no U.S. state had met the 2010 goal of reducing adult obesity rates to 15%. In fact, only 19 states have obesity rates less than 25% (Levi and Trust for America's Health [@CR21]). Thirty states report one in three children between 10 and 17 years of age is either overweight or obese. Mississippi leads the way with almost 45% of its children meeting criteria for being overweight or obese, though many other states are not far behind. This disturbing trend will have lasting implications for children, specifically those known as the Millennial generation.

Who are the Millennials and What is their Risk Profile? {#Sec2}
=======================================================

The children of the Millennial generation are the children of the Baby Boomers and the successors of Generation X. In the 1990s, they loved teen pop music and after the turn of the century they brought to life social networking websites like My Space and Facebook. They are generally characterized by optimism and activity. They demand constant access to communication technologies and value flexibility, creativity, independence, and making an impact in the workplace (Howe and Strauss [@CR17]). They are also the victims of the childhood obesity epidemic.

The Millennial generation has poor health habits, including inactivity and poor nutrition, which contribute to the early development of overweight and obesity. A 2008 U.S. national survey of health behavior among high school students showed that two-thirds of students did not meet recommended guidelines for physical activity (U.S. Department of Health and Human Services Centers for Disease Control and Prevention [@CR30]). Instead of physical activity, nearly one quarter spent three or more hours per day playing computer or video games, and over one-third reported watching three or more hours of television (U.S. Department of Health and Human Services Centers for Disease Control and Prevention [@CR30]) per day. The same survey showed similarly discouraging results when youth were asked about their dietary habits. Over 75% of students did not eat the recommended amount of fruits and vegetables. (U.S. Department of Health and Human Services Centers for Disease Control and Prevention [@CR30]). Conversely, over one-third consumed at least one can or bottle of soda per day (U.S. Department of Health and Human Services Centers for Disease Control and Prevention [@CR30]).

Obesity as a Public Health Problem {#Sec3}
==================================

Being overweight or obese in childhood is associated with low self-esteem, high levels of cholesterol, and high blood pressure. Obesity in children can also be associated with type 2 diabetes (T2DM), liver and gall bladder problems, sleep apnea, orthopedic problems, and depression (Institute of Medicine [@CR18]). In fact, without aggressive intervention, over 30% of children born in the year 2000 will go onto have T2DM and at least 10% of those will develop renal complications, including renal failure. Recognizing that these health complications represent illnesses that tend to be chronic in nature, these problems will plague the Millennial generation for years to come unless dramatic and widespread changes in lifestyle are made soon.

Obesity as an Economic Problem {#Sec4}
==============================

Obesity-related health burdens carry staggering financial ramifications. The lifetime medical expenditure for an obese 20 year old ranges from \$5,340 to \$29,460, increasing proportionally with a rising Body Mass Index (BMI) (Finkelstein et al. [@CR15]). The United States as a whole spent \$78.5 billion in 2003 on health issues directly related to obesity, accounting for almost 10% of the national healthcare budget. About half of these costs were financed by Medicare/Medicaid, and many more by employer-supported insurance.

In addition to burgeoning obesity-related health care costs, the obesity epidemic directly impacts the nation's workforce, resulting in decreased productivity and increased organizational expenditures on healthcare. With the childhood obesity epidemic on the rise and with the Millennial generation about to comprise the majority of the workforce, the nation's economy will soon be faced with an overwhelming economic problem.

What Does this Mean for Millennial Employees? {#Sec5}
=============================================

As Millennials move into the workforce, there is reason to be concerned that changes in their lifestyle and the growing prevalence of obesity among their generation may negatively impact their productivity and their resulting economic prosperity. Indeed, studies have found that obesity is associated with negative labor market outcomes. For example, obese individuals persistently miss more work days and earn lower wages than their non-obese counterparts (Baum and Ford [@CR5]; Finkelstein et al. [@CR14]). Given the risk of obesity for today's youth, what impact will obesity have on the wages of tomorrow's workforce?

Recent studies provide evidence that obesity *causes* lower wages. Estimates of this wage penalty range from 12% for women and 0.7% for men, to no perceivable penalty for either (Averett and Korenman [@CR4]; Baum and Ford [@CR5]; Behrman and Rosenzweig [@CR6]; Cawley [@CR11]; Norton and Han [@CR25]). Of the five cited studies, three find evidence of a wage penalty. Of those studies, the wage penalty was consistently higher for women than men, despite the increased prevalence of obesity in men (25.4%) compared to women (21.8%) (MMWR [@CR24]).

The causal effect of obesity on wages is often attributed to several possible factors, although these factors have not yet been conclusively proven. For example, it has been noted that obesity may limit the amount or kind of work employees can perform due to health problems. It is also possible that employers simply discriminate against obese workers by compensating them less than non-obese workers, or that employers that provide health insurance pass the incremental health care costs associated with obesity to obese workers in the form of lower wages (Baum and Ford [@CR5]; Bhattacharya and Bundorf [@CR7]).

Utilizing evidence in the existing literature, we created an economic model to predict the impact of obesity on the aggregate lifetime earnings for the Millennial generation. This approach offers the ability to examine the earnings amount that the Millennial generation should expect to lose due to obesity-related health consequences. To obtain this estimate, average wages reported in 2007 dollars from the Current Population Survey were used and supplemented with labor force projections from the Bureau of Labor Statistics and Toossi's published study (Bureau of Labor Statistics [@CR9], [@CR10]; Current Population Survey [@CR3]; Toossi [@CR29]). Estimated wage penalties were calculated utilizing previous literature that indicates a 67% adult obesity rate, and assumes that Millennials will participate in the workforce during the ages of 20--65.

In Table [1](#Tab1){ref-type="table"}, aggregate lifetime loss in wages due to obesity for Millennial men and women are reported. These estimates are calculated using the mean of the wage penalties from the previous literature (0.14% wage penalty for men and 4.84% wage penalty for women). Upper and lower bound estimates are presented below the mean estimates in brackets. Upper bound estimates are calculated using the highest wage penalty from the previous literature (0.7% wage penalty for men and 11.9% wage penalty for women) and lower bound estimates are simply \$0 for men and women since the lowest wage penalty reported in the literature is 0% (i.e., no wage penalty) for both genders.Table 1Impact of obesity on the aggregate lifetime earnings of MillennialsAggregate womenAggregate menBoth women and men\$955.6 billion\$42.9 billion\$998.5 billion\[\$0, \$2,349.4 billion\]\[\$0, \$214.3 billion\]\[\$0, \$2,563.7 billion\]*Note*: estimates are reported in 2007 dollars

From the results in Table [1](#Tab1){ref-type="table"}, it is clear that obesity has a much larger potential impact on the aggregate lifetime earnings of Millennial women than men. This is true even accounting for the fact that labor force participation rates for women are lower and women earn less than men. If the assumptions for this model hold true, Millennial U.S. women will earn an average of \$956 billion less due to obesity, whereas Millennial men will earn an average of \$43 billion less. The overall impact of obesity on the aggregate lifetime earnings of Millennial men and women is close to one trillion dollars. In other words, Millennial men and women, potentially, will earn \$998 billion less due to obesity. The reduced income and the accompanying decrease in productivity affect not only the Millennials but also create a complex problem for their employers.

What Does this Mean for Millennial Employers? {#Sec6}
=============================================

Employers are starting to recognize the magnitude of the economic burden of obesity and the role that they must play as the primary providers of health insurance. In a survey of 489 employers with 7.8 million employees, the average annual healthcare expenditure in 2008 was \$56 billion, which represents \$7,173 per employee per year (Wyatt [@CR33]). In an attempt to minimize these costs, some employers are shifting their focus from treatment of illness to prevention of disease. They understand that their approach must be comprehensive, tailored to the employee population and done with the support of top management (Okie [@CR26]). In fact, two-thirds of employers cite the poor health habits of their employees as the biggest challenge to managing healthcare costs, and 91% of employers believed that they could reduce healthcare costs by influencing employees to adopt healthier lifestyles (Harris Interactive [@CR2]). As a result, more companies are starting wellness programs as they seek to reduce their annual healthcare expenditure: in 2006, 19% of employers with more than 500 employees had wellness programs versus 7% in 2004 (Mercer Human Resource Consulting [@CR1]).

The Workplace Environment Can Maximize Health and Decrease Obesity {#Sec7}
==================================================================

As the main constituent of the rising workforce, the 16--27-year-olds of the Millennial generation find themselves at the center of these increased efforts to reverse the obesity epidemic. If the average American works from age 20 to 65, with a 40 h a week occupation, over the span of her work-life she will spend 90,000 h of her life at work. In order to reverse the trend toward obesity and minimize its economic burden, employers cannot rely on programs that were effective for a previous generation of employees. Instead, employers must develop creative and effective wellness programs that cater to, and take advantage of, the mix of optimism and activity that characterizes the Millennial generation (Howe and Strauss [@CR17]). Namely, this group of 75 million Americans is self-inventive, they utilize the Internet and the latest technology, and they embrace diversity of people and ideas (Lancelotta [@CR19]).

In a survey of 489 major companies, Watson Wyatt Worldwide took a close look at companies that were successful at limiting their healthcare costs. The survey separated top performing companies from poor performing companies based on their 5-year healthcare expenditures. Top performing companies had a 10% healthcare expenditure reduction, or twenty-three million dollars saved over 5 years (Wyatt [@CR33]). The empirical analysis of survey data found wellness programs that were successful in limiting costs included appropriate financial incentives, effective information delivery, and the provision of high quality care. Specifically, 34% of top performing companies had incentives to encourage participation in a weight loss program. These companies were twice as likely to have higher levels of participation. Top performing companies were more likely to: (1) have consumer directed health plans when compared with poor performing companies (17% vs. 7%); (2) motivate employees to manage their lifestyle risks and health conditions (45% vs. 40%); and (3) have a higher percentage of employees who participated in disease management programs with biometric screening (36% vs. 24%). Moreover, 55% of top performing companies had senior leadership visibly supporting the importance of a healthy work environment, compared with 37% of poor performing companies.

Applying the Chronic Care Model of Disease to Maximize Employee Health {#Sec8}
======================================================================

The strategies of companies that are successful at reducing healthcare costs parallel a common conceptual framework applied to addressing chronic illness in the healthcare setting, the chronic care model of disease. This model highlights six key components that can systemically improve the health of patients with chronic conditions such as diabetes or obesity: (1) self-managed support; (2) decision support; (3) effective delivery of healthcare; (4) community resource utilization; (5) clinical information resource utilization; and (6) healthcare organizational structure (Fig. [1](#Fig1){ref-type="fig"}, Wagner et al. [@CR31])Fig. 1The chronic care model of effective disease management (reprinted with permission)

In Table [2](#Tab2){ref-type="table"}, each chronic care component is paired with business strategies that have been employed with success. Additionally, each of these strategic components is then associated with Millennial generation characteristics, highlighting how this generation might respond to different workplace strategies to improve health and wellness, and subsequent productivity. For example, recognizing the importance of technology to the Millennial generation, wellness programs have created interactive online health questionnaires, risk assessments, and educational modules to promote healthy eating and exercise among their employees, providing employees with information on how to improve their own health. This approach utilizes multiple chronic care components including self-managed support, decision support, and clinical information resource utilization. While this model addresses the system of health care delivery, it provides insights into how these components can be applied in the context of a business organization. In an evaluation of the chronic care model of disease, Wagner et al. found that lack of leadership support was a primary predictor of treatment failure. In order for business wellness programs to be effective, the company leadership must lead by example and facilitate a culture change to facilitate improved healthy behaviors. Based on the Watson and Wyatt report, it is clear that companies that conform to a chronic care model of wellness are able to effectively impact the wellness of their employees---to the tune of \$21 million per year in healthcare savings (Wyatt [@CR33]).Table 2Application of the chronic care model to successful business strategies to improve employee wellness for MillennialsChronic care model componentExample of employer strategyMillennial characteristicSelf-managed supportRisk assessments with individual feedbackIndependenceDecision supportHealthcare training seminarsFlexibility, creativityEffective delivery of healthcareAvailability of individual health coachIndependenceCommunity resources utilizationYMCA, Weight Watchers, Yoga classesFlexibility, creativityClinical information system utilizationRisk assessments with individual feedback, online health modulesTechnologyHealthcare organizationSupport of top management, financial incentives for participationCreativity

Brief Case Reports {#Sec9}
==================

Combating obesity in the workplace will require the commitment of companies to partner with their employees over time. IBM, GM, and Medtronic have each created unique approaches to reducing obesity by tailoring their wellness programs to the characteristics of their employees. Below, each case report highlights some successful strategies that integrate components of the chronic care model (noted in *italics*) and appeal to the classic Millennial generation.

Case Report One {#Sec10}
---------------

IBM prides itself in creating strong trusting relationships with its employees and in creating an environment that is conducive to healthy living. For example, IBM's campuses are walkable, they have healthy choices in the cafeterias and 75% of employees have completed an incentive program that focuses on exercise and nutrition (Wyatt [@CR33]). IBM's approach demonstrates the effectiveness of *self*-*managed support* by empowering employees to recognize their central role in their own wellness through the completion of training modules on exercise and nutrition.

Case Report Two {#Sec11}
---------------

General Mills (GM) instituted a health risk questionnaire, weight loss campaigns, and competitions and provided free access to nutritionists. They have ballroom dancing and yoga classes on campus, and running races and dodgeball tournaments. As a result of these programs, 188 people lost an average of 6.4% of their beginning weight, and the company is starting to see a decrease in insurance claims related to heart disease (Wyatt [@CR33]). This approach recognizes the importance of flexibility and creativity, allowing weight loss to happen in a team environment. It provides a unique way of looking at *effective delivery of healthcare*. Companies using creative approaches to wellness make their employees more likely to participate and more likely to achieve lasting results.

Case Report Three {#Sec12}
-----------------

Medtronic has made a major shift in its healthcare investment, shifting from a focus on treatment to a focus on health. They have developed onsite wellness seminars. Their cafeteria has reduced prices on healthy choices. Employees receive \$100 if they work with a health coach for individualized improvements. This resulted in 92% of their employees completing health risk questionnaires, 78% decreasing their cholesterol levels and a collective weight loss for their company of 12 tons! Additionally, they avoided \$1.4 million in healthcare costs as a result of testing their exercise capacity. One highlight of Medtronic's approach is a high percentage of health risk questionnaires completed. This is an example of combining the appeal of technology with the importance of *Clinical Information System Utilization* to combat obesity.

By examining the characteristics of effective wellness programs, it becomes clear that using the chronic care model of disease as a framework can provide insights into potentially successful business strategies to improve employee health for a robust workforce. Whether encouraging self-managed support through wellness seminars or using effective information delivery with online training modules, companies that combine the chronic care model of disease components with the unique aspects of the Millennial generation has proven successful.

Conclusion {#Sec13}
==========

The burden of obesity represents a critical public health and economic health crisis that will impact the Millennial generation as they enter the workforce. Both in terms of work productivity and health care burden, obesity threatens this generation like no generation before. Given that most of one's adult life is spent on the job, employers have a unique opportunity to contribute to the solution by creating an environmental culture of health. The time to act is now.
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